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1 | INTRODUCTION

Introduction: In closure of a stoma, the small working space and adhesions
hinder a precise surgical procedure, compared with conventional approaches
to digestive surgery. The aim of this prospective study was to introduce a new
technique of laparoscopic stoma closure (LASC).

Materials and surgical techniques: After starting with three trocars, it is a
priority to dissect around the arising ileum; a linear stapler is precisely inserted
in both orifices of the loop stoma and applied two times, extracorporeally. Ulti-
mately, both the oral and anal sides of the loop ileum are cut and closed using
a linear cutter stapler in a delta-shaped manner just under the abdominal wall,
intracorporeally. Eventually, the arising stoma is removed using an intra-
abdominal and cutaneous approach.

Discussion: LASC for patients with a temporary loop ileostomy is safe and
feasible. More data and experience will be required to verify the benefits of this

new technique.
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hand, several reports have investigated wound infection
after stoma closure in line with anastomotic leakage and

The frequency of creating a temporary diverting stoma is
increasing with various digestive surgeries including radi-
cal resection of colorectal cancer and is used to stabilize
the anastomosis and avoid serious consequences due to
anastomotic leakage."” Therefore, the frequency of clos-
ing temporary diverting stomas is also increasing. Stoma
closure is recognized as a relatively less invasive digestive
surgery because fatal complications and morbidity associ-
ated with anastomotic leakage are rare.>* On the other

related deaths.”®

Focusing on the surgical procedure, the adhesions
around the arising stoma and tight working space with a
small skin incision always hinder us during the proce-
dure, including dissection of the adhesion and resection of
the stoma. Moreover, returning the anastomosis into the
abdominal cavity sometimes is difficult, often resulting
in postoperative ileus due to anastomotic edema. To
improve the procedure and reduce these interferences,
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here we developed a new technique of laparoscopic
stoma closure (LASC) and accompanied short outcome.
The technique used in this pilot study has the
potential to contribute to patient wellbeing when closing
a stoma.

2 | MATERIALS AND SURGICAL
TECHNIQUES

All patients in the present study underwent a diverting
ileostomy with laparoscopic rectal resection except for
two whole colon laparoscopic resections for inflamma-
tory bowel disease, and all stomas were located in the ter-
minal ileum. This pilot study was approved by our
institutional review board (approval No. 27-228) and all
enrolled patients consented to their participation after
sufficient explanation of this study.

All patients underwent general anesthesia and were
placed in a supine position.
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FIGURE 1
are simulated incisions in previous laparoscopic operation.

Skin incisions for trocar placement. Dashed lines

(A) 12 mm trocar with upper abdomen apart from previous
incision. (B) 5 mm trocar in the left mid abdomen. (C) 5 mm trocar
in the left low abdomen
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After a 12-mm trocar, a 5-mm flexible scope was
inserted keeping distance using an open method.
Pneumoperitoneum was maintained at 12 mm Hg with
carbon dioxide, and two 5-mm trocars were placed under
laparoscopic guidance (Figure 1). It was a priority to pre-
cisely dissect intracorporeally the adhesion arising
around the ileum. Then, a linear stapler was gently
inserted in both orifices of the loop stoma gently extra-
corporeally (Figure 2A) and applied two times for suffi-
cient anastomosis while keeping straight the ileum inside
the abdominal cavity with laparoscopic assistance and
observation (Figure 2B). Both the oral and anal sides of
the loop ileum were cut and closed intracorporeally using
a linear cutter stapler in a delta-shaped manner just
under the abdominal wall (Figure 2C). It is necessary to
avoid triple overlap of staple lines and the residual meso-
thelium was treated with an appropriate surgical device.
The overlap of two staple lines was not reinforced, but
was covered using the greater omentum. Ultimately, the
extracting stoma and remaining small intestine are
removed with cutaneous approach after exposure of the
abdominal rectus muscle with laparoscopic dissection.
The skin suture is a circumferential subcuticular wound
approximation or conventional simple skin suture after
the stoma closure.

3 | DISCUSSION
The development of surgical procedures, for instance,
very low anterior resection including intersphincteric re-
section increases the frequency of temporary stomas.’
According to a randomized, controlled study, ileostomy
with low anterior resection has definite advantages in
terms of mortality and recurrence and reduces risks
related to surgery compared with low anterior re-
section without ileostomy, which may result in anasto-
motic leakage, postoperative ileus, slow resumption of
diet, wound infection, small bowel obstruction.'®

Moreover, more recently, it is now conventional to
conduct entirely laparoscopic procedures, and laparo-
scopic diverting ileostomy has been widespread and
reported as a useful surgical procedure for low anterior
resection of rectal cancer.'™'? Although the closure of a
colostomy or ileostomy requires less invasive surgery in
general than the initial surgery, postoperative complica-
tions occur in 24.6% to 48% of cases overall.'*'* More-
over, combining the closure of stoma in patients with
risk factors including diabetes and obesity compels us to
consider how we might mitigate complications as far as
possible.

In ordinary closure of the stoma, the adhesion should
be released from subcutaneous tissue and the abdominal
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FIGURE 2 A, Insertion of a liner stapler though the orifices of a loop ileostomy. B, Inside view of the insertion and application of a
liner stapler. C, Detachment by a liner stapler just under the abdominal wall from the 12-mm trocar after anastomosis

wall, which is the initial procedure, but it is difficult to
approach this procedure using a small skin incision and
viewing field. Blind dissection is likely to lead to postop-
erative complications. Moreover, it is definitely necessary
to remove and raise the ileum for anastomosis including
ileostomy for sufficient safety when using a linear
stapler.'>'®

Here, we report a new technique to conduct complete
LASC for ileostomy. It was possible to observe around
and under the stoma inside the abdominal cavity in a safe
manner. Moreover, the anastomosis using a linear stapler
without treating the mesothelium inside the abdominal
cavity allows minimal manipulation in this procedure.
Loop ileostomy closure after laparoscopic colorectal sur-
gery was reported to have a relatively shorter operative
time and hospital stay and a lower rate of postoperative
complications than after open procedure.'” On the other
hand, this closure with a complete laparoscopic tech-
nique is the first report worldwide to our knowledge, and
reinforces the advantages of laparoscopic surgery.

This pilot study compared and evaluated complete
LASC with the conventional approach. This new method
is not inferior to the conventional approach. Nine

patients from January 2015 to April 2018 were enrolled
for this prospective study and underwent LASC. The
mean operative time was 129 minutes and blood loss was
10 g. No patient had intraoperative complications. Two
patients (22.2%) had postoperative complications. One
patient had a surgical site infection and recovered after
conservative treatment. One patient developed postopera-
tive anastomotic bleeding, which required endoscopic
intervention, and then recovered after treatments. None
of the patients had unplanned readmissions into hospital
within 30 days. There was no mortality. Meal intake was
4.6 days and the length of hospital stay was 11 days after
surgery. In addition, no significant difference was found
for each clinical parameter including body mass index
and short-term outcome compared with a conventional
approach in the same terms (Tables S1 and S2). This new
method is not inferior to the conventional approach. This
study has some limitations. It may have been subject to
selection bias because this was a single-center study with
a small population. Although this new technique should
overcome some issues and become widely and usually
used, ventral hernia around the stoma and adhesion with
mesothelium on the opposite site from the surgical
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manipulating direction may hinder this new procedure.
Therefore, indications for this surgical procedure should
be defined with precise pre-operative information and
consideration under pre-operative diagnosis. It is neces-
sary to accumulate more cases and experience to provide
substantial evidence for this new surgical procedure.

In conclusion, we have had success with and report
herein for the first time to our knowledge, complete
LASC of a temporary loop ileostomy for selected patients.
This technique allows us to avoid blind and rough dis-
section under a small view and working space during
open stoma closure. This is a report of a small pilot study
and it is necessary to accumulate cases and experiences.
Standardization of this new technique in further studies
has the potential to reduce operation time and postopera-
tive complications, and to improve prognosis.

ACKNOWLEDGMENTS

This study was supported by a Grant in Aid for Scientific
Research (C) from the Ministry of Education, Culture,
Sports, Science and Technology of Japan (Grant
No. 18K08687).

CONFLICT OF INTEREST
The authors have no conflict of interest in relation to the
article.

ETHICS STATEMENT

This study was approved by our institutional review
board in Kagoshima University Hospital (approval
No. 27-228) and all enrolled patients consented to their
participation after sufficient explanation of this study.

ORCID
Yoshiaki Kita ® https://orcid.org/0000-0003-1878-4520
REFERENCES

1. Matthiessen P, Hallbook O, Rutegard J, Simert G, Sjodahl R.
Defunctioning stoma reduces symptomatic anastomotic leak-
age after low anterior resection of the rectum for cancer: a ran-
domized multicenter trial. Ann Surg. 2007;246(2):207-214.

2. Huser N, Michalski CW, Erkan M, et al. Systematic review and
meta-analysis of the role of defunctioning stoma in low rectal
cancer surgery. Ann Surg. 2008;248(1):52-60.

3. Crass RA, Salbi F, Trunkey DD. Colostomy closure after colon
injury: a low-morbidity procedure. J Trauma. 1987;27(11):
1237-1239.

4. Williams RA, Csepanyi E, Hiatt J, Wilson SE. Analysis of
the morbidity, mortality, and cost of colostomy closure in

d AETF

traumatic compared with nontraumatic colorectal diseases. Dis
Colon Rectum. 1987;30(3):164-167.

5. Knox AJ, Birkett FD, Collins CD. Closure of colostomy. Br J
Surg. 1971;58(9):669-672.

6. Finch DR. The results of colostomy closure. Br J Surg. 1976;63
(5):397-399.

7. Garber HI, Morris DM, Eisenstat TE, Coker DD, Annous MO.
Factors influencing the morbidity of colostomy closure. Dis
Colon Rectum. 1982;25(5):464-470.

8. Bozzetti F, Nava M, Bufalino R, et al. Early local complications
following colostomy closure in cancer patients. Dis Colon Rec-
tum. 1983;26(1):25-29.

9. Pavlidis TE, Pavlidis ET, Sakantamis AK. The role of inter-
sphincteric resection in very low rectal cancer. Ann Surg Oncol.
2017;24(suppl 3):612-613.

10. Thoker M, Wani I, Parray FQ, Khan N, Mir SA, Thoker P. Role
of diversion ileostomy in low rectal cancer: a randomized con-
trolled trial. Int J Surg. 2014;12(9):945-951.

11. Young MT, Hwang GS, Menon G, et al. Laparoscopic versus
open loop ileostomy reversal: is there an advantage to a mini-
mally invasive approach? World J Surg. 2015;39(11):2805-2811.

12. Thnat P, Gunkova P, Peteja M, Vavra P, Pelikan A, Zonca P.
Diverting ileostomy in laparoscopic rectal cancer surgery: high
price of protection. Surg Endosc. 2016;30(11):4809-4816.

13. Lahat G, Tulchinsky H, Goldman G, Klauzner JM, Rabau M.
Wound infection after ileostomy closure: a prospective ran-
domized study comparing primary vs. delayed primary closure
techniques. Tech Coloproctol. 2005;9(3):206-208.

14. Thalheimer A, Bueter M, Kortuem M, Thiede A, Meyer D.
Morbidity of temporary loop ileostomy in patients with colorec-
tal cancer. Dis Colon Rectum. 2006;49(7):1011-1017.

15. Hull TL, Kobe I, Fazio VW. Comparison of handsewn with stapled
loop ileostomy closures. Dis Colon Rectum. 1996;39(10):1086-1089.

16. Fukunaga Y, Kameyama M, Takemura M, Fujiwara Y, Tsuji D.
Modified triangulating stapling technique for closure of a tem-
porary loop stoma. Surg Today. 2011;41(5):643-646.

17. Hiranyakas A, Rather A, da Silva G, Weiss EG, Wexner SD.
Loop ileostomy closure after laparoscopic versus open surgery:
is there a difference? Surg Endosc. 2013;27(1):90-94.

SUPPORTING INFORMATION

Additional supporting information may be found online
in the Supporting Information section at the end of this
article.
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